In this article, the behavior of carbon tetrachloride + 2-methoxyethanol, carbon tetrachloride + 2-ethoxyethanol and carbon tetrachloride + 2-butoxyethanol are studied. Density and Viscosity of above three binary mixtures have been measured, studied as a function of temperature and composition. Molar volume, Viscosity deviations and Excess Gibb's free energy of activation of flow have been calculated. Excess properties are fit to the Redlich-Kister model to obtain the coefficients and standard error. The results of three binary liquid mixtures signify a strong specific type of interaction between the unlike molecules.
INTRODUCTION
Non-ideal solutions are recognized by determining the strength of the intermolecular forces among the different molecules in particular solution 1 . The data on liquids and liquid mixtures are associated with some of the properties that are finding wide application in solution theory. These findings are useful to study the Thermophysical properties of liquid mixtures and their dependence on temperature and composition. In recent years, the need for the thermophysical properties are raising and it is very significant in different applications, like the design of distillation columns, pipeline systems, and mass transfer operations 2 . Alkoxyethanols, which are oxygenated compounds, are used as additives to gasoline as a result enriching of octane and reducing pollution. The mixture included in this work contains a wide range of applications in industries, as paint thinners, stain removers, solvents and also used in industries as a refrigerant, cleaning fluid, decreasing agent to an extend of insecticides, pesticides, and medicines.
EXPERIMENTAL
Analytical grade carbon tetrachloride was supplied by S.D. fine chemicals Pvt. Ltd., Mumbai and 2-methoxyethanol 2-ethoxyethanol and 2-butoxyethanol were obtained from SRL Pvt. Ltd., Mumbai (India). All the chemicals were degassed prior to use 3, 4 . The purities of all the chemicals were compared with literature values and verified. In all cases, the purity was satisfactory to fulfill our requirement and no additional purification was essential. All the binary mixtures, carbon tetrachloride + 2-methoxyethanol, carbon tetrachloride + 2-ethoxyethanol and carbon tetrachloride + 2-butoxyethanol were placed in air-tight bottles 5 . The mass measurements were done on a digital electronic balance (Mettler AE 240, Switzerland) accurate to 0.1 mg. The binary mixtures were ready just before use 6 . The pure liquids and liquid mixtures densities were measured with bicapillary pycnometer. The density values are quite accurate and satisfactory. The capillary viscometer was used to measure the viscosity of pure liquids and liquids mixtures with a good accuracy. All the experiments were performed by using a thermostat, which is maintained to ± 0.01 K 7 .
RESULTS AND DISCUSSION
The pure compounds ρ and η values are compared with literature values and presented in Table- The properties like molar volume, viscosity deviation and excess Gibbs free energy of activation flow were estimated from the experimental value by using the following equations.
Where xi represents the mole fraction of the pure component i. V, ρm,and η are the molar volume, density, and viscosity of liquid mixtures.Vi, and ηi the respective properties of the pure substance. The excess properties values are fitted with Redlich-Kister model 15 .
(4) The values of Ai of Eq. (4) were estimated by using the regression method and the standard deviation values are estimated by the following equation. (5) Where n is the number of measured points, p is the number of parameters, xexp and xcal are the measured and estimated properties. The viscosity deviation against composition at 298.15K to 313.15K for binary mixtures of carbon tetrachloride with alkoxyethanols are presented in Fig.-1,2 and 3 .The viscosity deviation values all are negative for the system CCl4 with 2-Methoxyethanol , 2-Ethoxyethanol and 2-Butoxyethanol at temperature 298.15 K -313.15 K for the complete range of composition. The obtained values of viscosity deviation differ in the following order 2-Methoxyethanol < 2-Ethoxyethanol < 2-Butoxyethanol at all studied temperature. The negative values viscosity deviation indicates that the dispersion forces are dominant. [16] [17] [18] The viscosity deviation (∆ŋ) values indicate that there is a survival of dispersion and dipolar forces between dissimilar molecules and associated with the variation in shape and size of the dissimilar molecules. The obtained values suggest that the existence of intermolecular force upon mixing of three binary liquid mixtures. The Excess Gibbs free energy of activation of viscous flow(∆G *E ) against composition at different temperatures 298.15K to 313.15K for binary mixtures of CCl4 with alkoxyethanols are presented in Fig.-4 , 5, and 6. ∆G *E is found to be positive for all mixtures however it initially increases up to 0.6 mole fractions then it gradually decreases. ∆G *E slightly increases by a change in temperature. The values of ∆G *E represents the potency of interaction among dissimilar molecules. 19, 20 The ∆G *E values indicate that there are an exact and strong interaction in the CCl4 with alkoxyethanols. [21] [22] [23] The positive values of ∆G *E for all studied mixtures its show that there is molecular interaction between dissimilar molecules. 
CONCLUSION

